Introduction
The evaluation of psychomotor development in children during the first years of life is an essential part of paediatric care. 1 This evaluation is carried out either at the office, during a general paediatric examination, or during a formal screening procedure, testing the ability of the child to perform a series of developmental milestones. In both cases, the way of drawing significant conclusions from these evaluations is derived from comparison of the age of the child and the number of developmental milestones (usually called items) he/she can perform at a given age. In order to evaluate this, it is necessary to know the individual variation in the age of attaining each developmental item in the normal population.
In Argentina, there is no information on the ages of attaining developmental milestones in local children, and there are very few data on the influence of environmental factors on those ages. As there may be population differences in age of attainment of milestones, owing to a wide variety of factors, 2 it is necessary to have that information for local children. Between 1988 and 1995, a nation-wide cross-sectional survey on psychomotor development on 3573 healthy children aged 0-5 years was carried out, with the help of 129 trained paediatricians, who evaluated 229 items related to child development and family health, including the performance of developmental milestones. 3 The sample derived from this survey was considered to be an adequate source of information for studying 
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individual variation in the age of attainment milestones in a healthy, normal population. From this sample, we estimated centiles of age of attainment of developmental milestones for 78 items, which can be used for clinical purposes. Part of this information has already been published in Spanish in a local journal. 4 Here, we reproduce these data, compare them with information from other communities and study the influence of some environmental variables on selected items.
Methods

Sampling procedures and main features of the sample
The sample on which the centiles were estimated was composed of 3573 boys and girls, aged 0.01-5.99 years. This national sample size was estimated on the criteria of: (1) a minimum desired size age distribution comprising about 400 children of the same sex at each year of age (total of 4800 children, 2400 boys, 2400 girls); (2) the number of paediatricians we decided to invite on the grounds of logistic resources (n = 211) and their time limitations; and (3) an expected failure rate arbitrarily set at 45%. This yielded a raw sample size of 8651 participants. The geographical distribution of children within the sample was calculated from the percentage of children aged <6 years within each of the 24 administrative areas (provinces and federal district) of Argentina according to the National Census of 1980. 5 This percentage was applied to the total theoretical figure of children in order to determine the total number of children to be evaluated and the total number of paediatricians (at 52 subjects per paediatrician) undertaking the evaluation in each province.
The selection of paediatricians was made from the membership list of the Argentine Society of Paediatrics, on the basis of a complete training period in paediatrics, working in public or private outpatients and a previously demonstrated interest in child growth and development. A total of 121 paediatricians were invited, 181 of them carried out a pilot study, 142 attended a 10-h training workshop (on the administration of the developmental items and the use of an instructive manual) and 129 (61.1% of the initial group) completed the survey.
The selection criteria for including children were set before the survey: healthy children (with no chronic diseases or clinical or anthropometric signs of malnutrition, absence of acute disease at the time of evaluation and full-term pregnancy). Children to be examined by the paediatricians were selected at random every day before starting the clinic, by setting 'the first two (or the number of children that the paediatrician wanted to examine that day) to come to the clinic fulfilling the selection criteria'. Paediatricians would each evaluate 20 girls and 21 boys, whose ages were dictated by the number of children required from each of the age subgroups.
The final sample of 3573 subjects was 25.6% less than the target sample of 4800, but losses appeared to be evenly distributed between the sexes (25.1% boys and 26.0% girls). There was, however, a clear trend to lose more children in the older age groups, with minimal losses occurring in the first youngest four groups, (<3 months, 3 -<6 months, 6 -<9 months, 9 -<12 months). Five criteria for assessing the external validity of the sample were set: (1) sample size, which represents 0.11% of the total national population of the same age and sex; 5 (2) sex ratio (1.01), compared with 1.02, from the National Census, 5 (3) geographical distribution, which, compared with that of the total national population under 6 years of age, did not differ significantly; (4) social composition of the sample, assessed by the level of maternal education, which showed a marked bias of the sample towards a higher maternal education level, compared with national figures taken on women of the same age range as that of our sample: 15-59 years. 5 With regard to the source of payment of the appointment, 34.48%, 38.4% and 26.7% of the children studied were from the public, social security and private sectors respectively; (5) the mean (and standard errors) of height and weight of each age group calculated compared with national growth standards for each age were: 6,7 weight of boys 0.06 (0.03), weight of girls 0.05 (0.03), height of boys 0.03 (0.06) and height of girls 0.08 (0.04), none of which indicated a biologically significant difference from the 50th centile of national standards. 6, 7 A more detailed description of the sample can be found in a previous paper. 3 
Performance of the tests
The evaluation of the performance of the different developmental items was carried out in a standardised way by paediatricians in their outpatient clinics. In order to achieve these standards, three instruments were used: (1) selection of paediatricians, on the basis of their complete residency in paediatrics and interest in the subject; (2) a cascade-designed training workshop of 10-h duration; (3) an instruction manual with a description of the instruments and techniques with which each developmental item should be tested. Each paediatrician was supplied with a kit with the necessary tools for performing the tests (cubes, tennis ball, figures, etc.) and an instructive manual prepared by us, with the instructions for performing the tests, stating the precise items to be tested at each age range, allowing for fast and slow maturers. The items were selected by a multidisciplinary expert committee from the most widely used items described in the literature at that time. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] The mean number of items to be tested in a single child was 25, with a range of 16-40, depending on his/her age. The age at which the items were performed was estimated only in the items considered 'developmental'; by this term (referred to an item), we mean that the percentage of children passing the item test increases as the age of the child increases. For instance, if 35% of the children in the age subgroup 0.75-1.00 years pass a given item, such as 'walk well' and if the item was 'developmental', then a greater percentage of children would pass the item in the age interval 1.00-1.25 years. An even greater percentage would pass the item in the interval 1.26-1.50 years. There is always an age interval at which 100% of the children pass the given item. The item was also considered 'developmental' when the percentage of children passing the item was progressively less as the age increased, such as happens with the Moro reflex.
The objective of the task with a cross-sectional sample is to study the relationship between age and a qualitative variable (passing or not passing a given test or item). The estimate of centiles of age of attainment of each item was therefore obtained using a logistic regression model, 19 as has been used by other authors. 8, 20 The model was adjusted using only age as the explanatory variable. The coefficients were estimated with the maximum likelihood method. 21 To improve the fit, and hence decrease the errors of estimation for some items, some form of transformation with a monotonic function had to be used, such as, for example, log age.
The model estimated for one item might not be valid beyond the observed age range. For instance, if the greater percentage of children passing an item in a given age subgroup is 80%, then it is not possible to estimate the 90th centile without extrapolating the results. As we decided not to carry out any extrapolation, it was not possible for some items to estimate the more important centiles for clinical purposes (25th, 50th, 75th or 90th centile). In these cases, the nearest centile to the selected one estimated without any interpolation was included in the study (e.g. 35th instead of 25th, 85th instead of 90th, etc.). Chronological age was calculated by dividing the number of days elapsed from the birthday up to the date of the survey and dividing by 365.25, thus obtaining the exact decimal age.
Each estimated curve was subject to goodness-of-fit tests in order to evaluate the adjustment of the model to the data. To this end and in the majority of the cases, the Hosmer-Lemeshow test was used. 19 When this test could not be performed, the deviance test was used. These tests measure the discrepancy between the observed and predicted values. When the discrepancy was small, then a conditional test was carried out in order to evaluate whether the age explained the changes in the probability of passing an item. Taking into account the large sample size, the asymptotic significance was estimated from the Chi-square distribution. In the case of goodness-of-fit tests, a large P-value indicates that the estimated curve provides a sufficiently good fit. In this paper, P-values > 0.10 were considered acceptable. In the case of the conditional test, a small P-value (P < 0.05) indicates that the age explains the changes in the probability of passing an item (P). If it was not possible to obtain a good fit, or the age did not explain the changes in P, the item was excluded from the study.
Centile comparisons
The centiles and their corresponding 95% confidence intervals [95% CI] were also calculated. These intervals allowed us to compare our results with those from other studies. In order to do this, the 50th centile of each item from the present study was compared with the same centile of the same item from other studies, in which the items had been performed in exactly the same way and with the same criteria for approval or failure. For instance, the criterion for passing the item 'jumps on one foot' in our survey was 'the child should jump three times', whereas for the Denver II test, the passing criterion was 'the child should jump twice'. 22 In this case, the item was not subject to comparison. When the 50th centile of a given item was beyond our local 95% CI for the 50th centile, it was classified as advanced or retarded with regard to the study used for comparison.
Environmental variables
Together with the tests, in the interviews, the paediatricians collected information about date of birth, gender and environmental variables. Multiple logistic regression was applied in order to evaluate the association between the environmental variables (used as independent variables) and the attainment of a given developmental milestone (used as the dependent variable). To this end, 12 milestones were selected, so that the four main areas of development were represented and a broad age range was covered. In Table 1 , we show the categories considered for each environmental variable.
A stepwise selection procedure based on the Akaike criterion was used in order to choose the final adjusted model for each item. Chronological age was forced in all equations as an independent variable, and nonsignificant variables were excluded from the final model. The stepwise procedure excludes or includes a given categorical variable with all its categories.
Results
Out of a total number of 229 items, selected centiles (25th, 50th, 75th and 90th) were estimated on 78 developmental items. Centiles of the remainder of the items were not estimated for any of the following reasons: (1) the age range was insufficient for estimating the selected centiles; (2) there was not a good fit according to the Hosmer-Lemeshow test; and (3) there was no significant regression with age.
The Appendix table shows the selected centiles of the age of attainment of the 78 items, grouped as usual according to four developmental areas, together with the 95% CI. 4 An important variation in the size of the CI of the different items should be noted; for example, the item 'response to observer's call' (item 11), whose 90th centile is 2.35 years, has a CI between 2.12 and 2.76 years; on the other hand, the item 'stoop and recover' (item 69) whose 90th centile is 1.30 years, has a CI markedly smaller, between 1.23 and 1.41 years.
The comparison of the ages of attainment with those from other studies should be carried out only with those items performed in the different studies in exactly the same way. Looking carefully at this condition, we were able to compare the 50th centile of some of the results of our items with those from four other studies: the DDST, 8 the Denver II test 20, 21 (a revised version of the former with new data, both from the USA), the Bayley test 9 (the original version from the USA) and the Escala de Evaluación del Desarrollo Psicomotor (EEDP), prepared in Chile. 11 The concept of advanced or retarded refers to the centile (and CIs) of the present paper with regard to the other tests used for comparison. The total number of items subject to comparison was 43.
In the Appendix table, a four-sign 'word' marks those items that were advanced, retarded or did not significantly differ from the selected comparison tests. Some items related to the personal-social area such as 'smile responsively' (item 2) were advanced with regard to the Bayley 9 and Chilean 11 data, but they were achieved at the same age as the DDST8 and Denver II tests. 20 Within the fine motor area, the delayed items were usually those attained during the first months of life ['regard own hand' (item 21), 'follow to midline' (item 19 56) , 'seated, helped with own hands' (item 61), 'kick ball forward' (item 70), 'throw ball overhand' (item 71), 'balance each foot, 5 s' (item 74), 'broad jump' (item 75), 'heel-to-toe walk' (item 77)], and others were attained at the same age ['walk holding on to furniture' (item 66), 'walk by the hand' (item 67), 'walk well' (item 68)]. No definite overall trend could be identified. With regard to DDST, 30 items were compared, of which 16 were advanced and seven retarded. With regard to Denver II, 28 were compared, and 12 and nine were advanced and retarded respectively; only 11 could be compared with BSID, and seven items were advanced and two retarded. Finally, out of 14 items compared, eight were advanced with regard to the Chilean scale (EEDP) and two retarded.
The results of the multiple logistic regression of independent environmental variables on the 12 dependent milestone variables are shown in Table 2 . The items are ordered in terms of expected median age of attainment. Two variables were not associated with any item: 'father at home' and 'birthweight', and hence they were not included in the columns of Table 2 . In the first column, we report the name of the item preceded by its number and followed by the sample size. These regressions are based only on significant variables. Fractions after some odds ratios represent the categories in which significant differences were found. For example, in the item 'walk well', the odds ratios (3.31, 5.67) and the fractions (2/1, 3/1) mean that the odds of attaining the item are 3.31 times in favour of category 2 (employee) in relation to category 1 (hand labour) and 5.67 times in favour of category 3 (professional, company owner) in relation to category 1. Fractions in maternal education refer to three categories: (1) primary school; (2) secondary school; and (3) tertiary education.
Two items, 'smile responsively' and 'sit head steady', attained at early ages did not show any association with environmental variables. In general, for items attained at later ages, more variables became significantly related. This result should be treated with caution as the sample size also increases in the same direction. No specific trend of items belonging to a given developmental area (fine motor, etc.) was found to be more linked to significant variables.
The variables more often significantly related to items were those associated with social class (type of consultation, father's occupation), 'maternal education' and 'sex'. Interestingly, whenever type of appointment (a variable related to the source of payment of the appointment) became significantly associated with an item, the variable 'father's occupation' did not, and vice versa. Maternal education was the variable most frequently associated with the items. In some cases, it was the secondary educational level over primary level (as happened with the item 'searches for sound'). In others, it was the tertiary level being the favourable category (as in 'combine words') and, in others, both categories, secondary and tertiary educational level, were related to earlier attainment of the item over the primary level, as happened in 'copy cross' or 'draw a person'.
Female gender was consistently associated with earlier attainment of five items. Attendance at kindergarten was significantly related to some items in a positive sense ('combine words', 'draw a person') and to some others in a negative sense ('recognises three colours').
Discussion
The present figures for age of attainment of developmental milestones were derived from a national sample of healthy children attending paediatric practices in the public and private sectors in Argentina. Compared with the country's general population, the sample was biased towards higher maternal education levels and private paediatric offices, which made the sample adequate for the study of development of healthy children.
There had been no previous data of this nature in Argentina. One study was carried out in 1988, based on children attending three hospitals in the Federal District and adjacent locations (greater Buenos Aires area), 23 reported the number of children passing or failing to pass the Chilean scale and DDST. The percentage found was similar to that expected, but no data on the age of attainment of each single milestone were published.
The differences found in the 50th centile between our study and the others were not systematic (in the same direction). Some items subject to comparison were attained at earlier and others at later ages than those from other tests. We would have liked to compare our results with those from the Bayley II scales, but this second version does not include the 50th centiles of the items in the publication. 24 It is important to stress that, with these comparisons, we did not consider taking the behaviour of our series of items as a single test, but the individual values for each single item. We would have liked to have values for a greater number of items related to language, accord- *P < 0.05; **P < 0.01; ***P < 0.0001; ****P < 0.00001. ing to current trends 20, 25, 26 but, because of either an insufficient age range or lack of adjustment, centiles for those items could not be estimated.
The grouping of the items into the four areas of development carried out here may differ to some degree from the grouping made by other authors. In fact, we have found some items included in one area in DDST 8 and in another area in Denver II 20 (made by the same authors) and, in turn, included in yet a further area in another study. 27 For example, the item 'regard own hand' (item 21) may well be located in the personal-social area, as in fact it has been in the Denver II test, 20 but it may also be placed in the fine motor area, as we have done in the present study. It is evident that, although the grouping of items seems convenient for operational reasons, authors do not always agree in which area a given item should be located. We think that the performance of a given item includes a very wide scope of complex neurological and psychosocial components, so that the location of an item in a single area is conventional and means that the item is only predominantly, but not exclusively, related to that area. In our study, we have followed these conventions to some extent, but making the changes that we considered suitable. Frankenburg and Dodds 8 and Stott and Ball 28 have stated that a certain group of items that did not seem to be related a priori may, in practice, prove to have much in common and vice versa. This fact suggests caution in the identification of problems in a specific area such as 'problems in the language area' or 'in the personal-social area', when finding failures in a group of items from that area. We strongly agree with this concept; we were dealing with a group of individual items prepared to be used for general screening purposes and not for detecting developmental problems in specific areas.
It was not possible to estimate the selected centiles in all the items taken by the paediatricians. In some cases, we had to estimate the nearer centile, e.g. the 85th instead of the 90th. This has also been done in other tests. 8, 20 Our centile estimations included the 95% CI. We consider this a very important inclusion because, in the case of some items, the 95% CI may be very large. We have failed to find these CI in the centiles estimated in other papers, [8] [9] [10] 17 with the exception of a paper by Dick, 29 in which 99% CIs were calculated for only three developmental items selected from the DDST. In this case, the CI was very similar to ours in the three items studied.
The centiles estimated here did not differ systematically (in a given direction) from those described in other communities, such as Cardiff, 30 Rennes, 31 Israel, 32 Tokyo 33 and China, 34 although >50% of our items were advanced with regard to the ages reported in those studies. This may be because of the social composition of our sample.
The population differences found in the advancement or retardation of a given item may result from a diversity of factors related, for example, to the ways the tests were administered, the training of the observer, cultural differences in child care and rearing habits and values or language differences. In a Kenyan community, it was found that some items from the motor area attained early were those that were best regarded in that community as important and valuable. 35 There are important examples of these cultural influences and interactions in the literature. [36] [37] [38] [39] An additional factor that may be playing a role in the differences found in our paper with regard to other studies is that related to the secular trend in development. Many of the items described in the DDST, standardised in 1966, were attained at much earlier ages in the Denver II test, standardised in 1988-89. There are other studies showing secular trends; in Sweden, those children subject to Griffiths' tests in 1980 have been shown to be more advanced than those children subject to the same test in 1970. 40 The information in our survey was collected in 1990-91, and the Bayley scale we used for comparison was that published in 1969 9 and the Chilean scale published in 1974. 11 The study of associations between environmental variables and attainment of items showed that variables were more likely to be associated with early attainment of milestones when those items were attained at later ages. This is consistent with the expectation that environmental variables become more important as the baby grows older and is more exposed to the external world. However, as we have already mentioned, this should be considered carefully, as it could be confounded by the fact that the sample sizes increase as children's median age of attainment increases.
A positive association between upper social level and early attainment of items was found in five cases, with some related to one indicator of social class (type of appointment) and others to father's occupation. In no case were both indicators found to be significant with regard to a single item. This probably means that both indicators are the expression of the same variable.
The association between higher socio-economic status and advancement of age of attainment of developmental milestones has been well proved in toddlers, 8, 30, 39, [41] [42] [43] including a recent survey in a province of Argentina. 44 In schoolchildren from La Plata city, an administrative and university city in Argentina, children from lower social levels scored three points lower in IQ (Weschler test) than those from upper levels. 45 However, this association is not that clear in infants. There are some studies showing an advancement in development in infants of low socio-economic levels, 42, 46 but those findings were not present in all studies. 8, 39, 41, 42 In Argentina, a survey performed in Cordoba showed, in infants, a positive association between the upper socio-economic levels, maternal education and the age of attainment of the same items described in the present study. 47 We think that the publications in which low social class was associated with early development of infants were those in which this lower social class was in turn related to rearing practices with a strong and positive influence on development, such as breast feeding and close mother-infant physical contact. It should also be stated that not all papers exploring relationships between social class and development have used the same indicator of social class. Some studies used father's occupation, 46 others used maternal education, 42 and others used a combination of several social indicators, such as housing, father's occupation and income. 8, 39, 42, 48 In the present study, maternal education (ME) was found to have an important association with seven out of 12 items. A variety of associations with different items may be found in other studies. [49] [50] [51] Perhaps the strength of this association is related to the type of sample and to the general level of ME in the sample. In our study, as in many others, this variable was importantly related to the achievement of some items, especially at later ages. We do not think that ME should be used as an indicator of social class, at least in our country. In a survey carried out in La Plata city on 1200 children, it was shown that both ME and social class (as expressed by father's occupation) have quite independent influences on IQ of children aged 4-12 years. 50 Female gender was found to have a positive association with five items 'combine word', 'heel-to-toe walk', 'complete phrase', 'draw a person' and 'copy cross', in agreement with the international literature. We did not find gender associations with bladder control, although Largo and Stutzle 52 in an important survey found that girls attained this item earlier than boys. In some standardisations of the Denver test 8, 32, 53 and with the Bayley test, 49 no significant general influence of sex was found on the attainment of items. In these studies, only small associations in favour of girls were found in relation to isolated items, such as 'heelto-toe walk' and some speech items. In a study carried out in Israel, 32 boys attained some gross motor items earlier. In the rest of the revised studies, the significant influences were always in favour of girls in all areas, 45, 46, 53, 54 in speech, 51 in personal-social, speech and fine motor. 50 The advantage of girls over boys in psychomotor development has also been found in our region, 11 although not in all countries. In Argentina, there were no important gender differences in 1705 schoolchildren aged 4-12 years. 45 The fact that girls mature faster than boys is a well-known concept with regard to physical maturity. 55 The literature suggests that, at least in some psychomotor items, it is also true, but there are data showing that girls are also at less risk of developmental abnormalities. In England, Butler et al. 56 found a greater prevalence in boys than girls in a study on speech delay. In Argentina, a study on the prevalence of mental retardation carried out in the city of Buenos Aires showed these problems to be more frequent in boys than in girls. 57 Other variables, such as family size, mother's age and attendance at day care centre, showed associations with only one or two items. The influence of birth order on development has been studied by several authors. 30, 46, 48, 53 Bryant et al., 54 in Cardiff, found that first-born children attained milestones earlier than the later born and, in England, Butler et al. 56 found the same association, especially in relation to speech. In our study, this influence was present in only one item. In one survey performed in Argentina, first-born children had some advantage at the age of 24 and 60 months on the Bayley scores over late-born children, 44 but this association was not studied in a multivariate fashion.
The variable 'father living at home' was not significant in any of the items studied here. The other variable not having any association with development was birthweight. All these associations should be considered with regard to the general features of our sample. It was composed of healthy, well-nourished children, with a social level biased towards the middle and upper social classes and higher maternal education level, in which children with birthweights <2500 g were not included. This might explain why many variables found to be significant in other studies were not so in this study.
The results found here can be used as a reference for comparison with other communities, as a guide to be used for screening purposes (after fulfilling certain conditions), 58, 59 for other epidemiological studies and for reinforcing the paediatricians' instruments of growth and development surveillance.
